Abstract. In order to analyze the present situation of the development level of science and technology service industry in Shandong Province, the paper establishes a two-level index system by combining the previous research and the policy from the government, and builds an evaluation model based on factor analysis, and then collects the data and carries out empirical analysis, finally calculates the comprehensive evaluation score of the 17 cities and concludes the results.
Introduction
In January 2012, the Ministry of Science and Technology issued the "'second five' special plan for modern service industry science and technology development, "which proposed to "carry out science and technology service industry statistics and monitoring research for the basis of industrial development and policy development." In October 2014, the "Opinions of the State Council on Accelerating the Development of Science and Technology Service Industry" pointed out that "science and technology service industry is an important component of modern service industry" and proposed to "improve the scientific and technological service industry statistical investigation system, make full use of and integrate the relevant Sector of science and technology services industry's statistics and then release on a regular basis the development of science and technology services. Therefore, it is of great significance to establish the statistical index system of science and technology service industry and carry out relevant statistics, monitoring and forecasting research.
Yu Chunxin et al. [1] designed the index system of science and technology service industry in urban areas of China and studied the development of science and technology service industry in 27 districts of China based on factor analysis and cluster analysis method. And then provided some measures to promote the development. PENG Liang-yu [2] established the science and technology service industry index system of Anhui Province and analyzed the 14 indicators by factor analysis，then proposed the corresponding suggestions. DAI Yujie [3] used the factor analysis and cluster analysis and carried out empirical research on the science and technology service industry's comprehensive competition strength level of 9 cities in Guizhou Province. ZHOU Huini and WU Bingsong [4] established index system of comprehensive evaluation of Hubei province, evaluated Hubei province in the national ranking based on factor analysis and cluster analysis，and then gave some suggestions. SONG Qian and WANG Jing [5] established the evaluation index system of science and technology industry from the four dimensions including the development climate ，development scale，investment，and output of science and technology service industry, and compared the development level of Liaoning Province with those of the remaining 31 Provinces based on factor analysis method. SHI Wei [6] constructed the evaluation index systems for scientific and technological strength and science and technology service industry in Xuzhou, and evaluated the their relations based on factor analysis method ．Zhou Hong [7] established a comprehensive index system to evaluate the development level of the construction of science and technology service industry in Tianjin. Chen Chunming [8] [9] established the four aspects to evaluate the development level of the science and technology service industry and measure the science and technology service industry Innovation level in Heilongjiang province. In order to evaluate the level of science and technology service industry, the paper establishes the evaluation system with two levels by using the multi-index comprehensive evaluation. According to the different ways of establishing the weights, there are three kinds of comprehensive evaluation of multiple indicators, which are the subjective empowerment method, the objective weighting method and combination of subjective and objective method [10] . Objective weighting method can take full advantage of the statistics and analysis of the indicators' raw data to weights in order to avoid the subjective factors' influence. Principal component analysis and factor analysis are the two methods to implement objective weighting. Dimensionality reduction are used in these methods. The factor analysis is more conducive to the interpretation of the factors because the rotation method is used in it. Therefore, the paper chooses the factor analysis method to evaluate the development level of science and technology service.
Model of a Comprehensive Evaluation System
Evaluation Index System. Based on the previous research, the policy from the government and the demand for science and technology services statistical index information, the paper established a two-level science and technology service industry index system with the principle of hierarchy from three dimensions. The first one is the science and technology service industry, it refers to the basic environment of science and technology development and economic development, which composed of the proportion of the urban population to the total population (X1), expenditure on financial education (X2), number of research and experimental development staff (X3), number of research and experimental development unit (X4). The second one is the science and technology service industry investment and output, it includes human investment and capital investment which composed of indicators such as R&D internal expenses (X5), R&D staff equivalent to full time equivalent (X6), the average wage of workers in the service industry (X7), local financial science and technology funding, expenditure (X8). The third one is the science and technology service industry output, it includes of High -tech industry output value (X9), number of domestic patent applications (X10), number of three domestic patent applications accepted (X11) .
Factor Analysis. In this paper, factor analysis is used. The main process of factor analysis is as follows:
According to the development of science and technology service industry factors to build the original data matrix (m is the number of regions, n is the number of indexes): . Standardized data processing. After the standardized variable, the mean is 0, the variance is 1, the formula is: ) )( ) ( Calculate the correlation coefficient matrix R of the matrix Y and its eigenvalues and eigenvectors, and calculate the eigenvalues and variance contribution of R.
Determine the number of eigenvalues k and its corresponding eigenvectors
establish and solve the initial factor load matrix
is the common factor and n  is the characteristic factor ， Orthogonal rotation transforms the A to obtain the ideal factor load matrix, 
, and the factor scores are calculated. The contribution of the variance contribution rate to the cumulative contribution rate is taken as the weight of the factor, and the comprehensive evaluation score is calculated.
Data Collation and Empirical Analysis
The paper collects the relevant data of 17 cities(Jinan, Tai'an, Weifang, Dezhou, Binzhou, Laiwu, Qingdao, Yantai, Rizhao, Dongying, Jining, Liaocheng, Linyi, Zaozhuang, Zibo, Weihai) in Shandong Province from "Shandong Province Statistical Yearbook 2016", "Shandong Province Science and Technology Statistics Handbook 2016" et al.
After Data Standardization, the paper obtains the variable coefficient correlation matrix by using the SPSS 22.0 and then performs KMO and Bartlett's tests. The test results showed the KMO value 0. 828> 0.5, and the value of sig. of Bartlett's sphere test is 0.000. The results mean that the standardized data are suitable for factor analysis. Then the paper extracts the three components from the Eigen values and variance contribution tables because their cumulative variance is 94.004%> 90%. In order to interpret the three factors the paper rotates the matrix based on the maximum variance method and gets the rotated factor load matrix as shown in Table 1 .
From the table. 1, the load values of the first common factor in X 2 , X 4 , X 6 , X 10 , X 11 are 0.8、0.807、 0.848、0.787、0.868 and 0.797. It means that the five indicators could be classified as the first factor together. These factors reflect the future development potential of science and technology service industry. So the paper names the first factor as " the potential factor of science and technology service industry ." The load values of the second common factor in X 5 , X 8 , X 9 are 0.653、0.677 and 0.908. These three indicators reflect the economic benefits of science and technology service industry. So the second factor could be named as " the economic influence factor of the development of science and technology service industry." The load values of the third common factor in the X1, X7 are 0.908 and 0.698. These two indicators mainly represent the social environment that affects the development of science and technology service industry. So the third common factor could be named "the social environmental factors in the development of science and technology service industry." Table 1 Rotated component matrix  Component  1  2  3  YX 1 .243 .220 .908 YX 2 .800 .570 .023 YX 3 .807 .250 .481 YX 4 .848 .361 .328 YX 5 .632 .653 .392 YX 6 .787 .270 .506 YX 7 .507 .349 .698 YX 8 .596 .677 .302 YX 9 .253 .908 .286 YX 10 .868 .292 .373 YX 11 .797 .376 .340
The paper gets the factor score coefficient matrix based on the regression method and then obtains the linear function of the three common factors. 
Conclusion
From Table. 2 we can get the following two conclusions. The development of science and technology service industry is unbalanced in 17 cities of Shandong Province. In table. 2, from the F value of science and technology service industry development level, Qingdao is ranked first, Jinan is followed. It is mainly due to the status of sub provincial cities in Ji'nan and Qingdao. It means that the two city can attract a large number of universities and research institutes which can provide a large number of practitioners in science and technology service industry. Dongying, Laiwu, Rizhao and other regions owned low comprehensive score, the development of science and technology service industry was relatively backward.
The development level of science and technology service industry is closely related to the level of local economic development. In table. 2, Qingdao, Ji'nan, Weifang and Jining with the highest comprehensive score in the technology service industry are also the most economically developed cities in Shandong. Although the comprehensive score of science and technology service industry of Yantai is not high, but because of its developed economy, the score 2.16367 is the best in the factor " the economic influence factor of the development of science and technology service industry." It also reflects that the development of local economy helps to promote the development of local science and technology service industry.
